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Introduction
In Sweden, Finland and Russia, the licensing of new mines and the expansion of production in existing mines involve several different laws, ordinances and regulations as well as a number of permits, including environmental impact assessment (EIA) and strategic environmental assessment (SEA). The chain of permits that are required before mining can commence or expand is here referred to as "licensing process". The licensing of new mines also encompasses extensive consultation and participation procedures, including appeal possibilities. International conventions and EU-law add to the intricacy of the situation.
Mining law research is relatively scarce in Sweden. Existing studies include the work of Digman [1] and Delin [2] [3] . Although these studies hold considerable relevance, they were made before the advent of the 1998 Environmental Code and therefore do not cover much of the legal conditions applicable to the mining industry today. The legal system governing exploration and exploitation of minerals has also been studied more recently by Bäckström [4] and Liedholm Johnson [5] , but from the perspective of civil law and property science, not including the environmental aspects of the licensing or the scope of the integrated assessment. While the process of planning and permitting of industrial facilities such as wind power plants and the function of law in relation to the use of natural resources have previously been examined (e.g. [6] - [8] ), these studies do not target mining.
In Sweden, the current environmental permitting process is based on case-to-case assessments of new industrial plants or production expansion at existing plants. The assessment and the resulting regulations and conditions rely heavily on the criteria outlined in the Environmental Code. During the recent decade, this process has been intensely criticized: it is claimed to be unpredictable, subjective, time-consuming, and in lack of coordination across different government authorities while simultaneously suffering from incomplete regulatory knowledge about mining operations [9] . Similar concerns have been raised with respect to the permitting process for new energy production plants in Sweden (e.g. [10] ). The interrelationship between the different legal rules that regulate mining in Sweden thus needs to be clarified, and the advantages and disadvantages of the integrated assessment adequately assessed. The case law developed under the Swedish Environment Code is partly contradictory. The Land and Environmental Court of Appeals has in some cases revoked the permit issued by the lower court on the grounds that the assessment was too limited (i.e. the city tunnel in Malmö) and, in other cases parts of the activity were permitted (i.e. the Botnia railway). When it comes to mining, the question arose as late as in 2011 when the Land and Environmental Court of Appeal decided to revoke the lower court decision to grant a license for new mining in the municipality of Svappavaara on the grounds that the application did not encompass existing mining related activities in the area [11] . Also, the social impacts of mining are easily overlooked in the Swedish system since Social Impact Assessments (SIA) are not required by law. While some companies conduct SIAs on their own initiative, others do not; this creates an unequal situation for the communities affected by the mining operation.
Unlike Sweden, Finnish mining law has been studied in some detail even in recent times (e.g. [12] [13]), which can be explained by the 2011 revision of the Finnish Mining Act. The Finnish licensing process is similar to the Swedish one: several permits are required and granted on a case-to-case assessment. The 2011 revision aimed at enhancing the possibilities account for environmental and social issues as well as to better enforce the conditions for exploration and exploitation [14] (p. 1). For discussion prior to revision see Koivurova and Kokko [15] . Substantively, the new provisions more clearly address environmental issues and public participation and require more precise assessments with respect to e.g. the rights of the Sami in relation to land use. Although without a clear legal frame, SIA are usually carried out in Finland by environmental consultation firms, universities and research institutions as a part of the Environmental Impact Assessment procedure required before the licensing process and subsequent activity can commence. They are also a financial requirement before a decision of investments can be made [13] (p. 40); [16] (pp. [25] [26] [27] [28] [29] [30] .
The environmental requirements for mining operations in Russia differ significantly from those in Sweden and Finland. Russia has substantial mineral deposits: over 60 large deposits of various types of valuable minerals exist on the Kola Peninsula alone. The underground and open pit mining industries are of huge importance for the economic growth and welfare development in the Murmansk region. The Strategy for Socio-Economic Development in the region is based on the development and modernization of exiting mining and metallurgical facilities, including additional ore-processing plants, and the opening of new mines. This implies increased anthropogenic impact in an area that is already heavily influenced by the concentration of industrial enterprises and other development factors (e.g. [17] ) and moreover in a climate where environmental policy and law have often given way to economic goals [18] .
The regulatory framework for mining operations in these three countries is complex and even unpredictable to some extent due to constant revision and inconsistent implementation. This article aims to perform a comparative analysis of these frameworks with particular focus on the licensing process, in order to identify their strengths and weaknesses with respect to their capacity to take into consideration social and, in particular, environmental aspects.
Theoretical Framework and Methodology
This study proceeds from the assumption that the corresponding regulatory frameworks in the examined countries do not encompass the instruments necessary to deal with modern mining. The legal system moreover constitutes the formal part of the overall institutional framework. All institutions are assumed to be relatively impervious to changes; they are path dependent. The concept of path dependence is widely used as an explanation as to why institutional change is difficult to implement. Why do, for instance, inefficient technical as well as social solutions persist over time? [19] . While the general notion of path dependence suggests simply that "history matters"; that choices and decisions made in the past affect the future span of possible, or feasible, choices [20] , it can be used as a way to understand the impact of the system and assess the potential for action, i.e. which options are feasible and likely to penetrate the general institutional resistance to change. By unveiling path dependencies in the systems we can thus get an idea on what action is required for institutional change. Both the application of the law and the law itself may here constitute barriers.
Institutional path dependence occurs when an institution such as a law is created. The choices that lie behind that decision will have an inhibitory effect on the future; when a law is passed or a precedent case decided considerable efforts will be required to change the path, even if the law in time becomes less desirable [21] . Gupta et al. characterizes this inherent conservatism as both a weakness and a strength: "Institutions are agreements following long debate, and if these hard-won institutions would not survive until the next day, there would be little point in creating them." [22] (p. 460). The legal system is a typical example of this: it is not meant to be easily amended as legal certainty is one of its most important aspects. The same forces that sustain institutions can however transform them. Laws and social structures can be modified, replaced and repealed. Change can occur rapidly as a consequence of a shift in power or sudden events, or gradually as a result of changing preferences and the understanding of, for example, the environment (e.g. [19] ).
This study targets the formal institutional framework for mining and mining activities-in the form of the licensing process-in Sweden (as main study target), Finland and Russia (as comparative objects). With regard to document analysis, all legal studies here are qualitative studies based on positive analytical jurisprudence [23] [24]. This includes in-depth studies of the relevant legal sources in the respective legal systems, including not only legislation and case law, but also voluntary instruments like Social Impact Assessment that have a significant (and persistent) influence on the legal situation. The assessment regarding the potential use of novel instruments extends the methodology to include elements of normative and constructive jurisprudence, which allows for normative statements about how the law ought to be designed (cf. [23] ). Moreover, policy analysis extends the document study to developing areas of regulation as well as to advice and implementation of legal requirements. The influx of EU law, which is of relevance for primarily Sweden and Finland, is addressed in connection with the study of the specific country.
The Swedish Legal Framework for Mining Operations
Sweden is one of the leading producers of minerals and metals in the EU and by far the biggest producer of iron ore: as much as 91 percent of the iron ore production in the EU comes from Swedish mines [25] . Swedish mining industry has moreover undergone a period of substantial growth, much due to the high demand for minerals from Asia. Pursuant to the latest Minerals Strategy [26] , the Swedish Government wishes to seize the opportunities for increased but sustainable exploitation of mineral resources in order for the country to continue to evolve as the leading mining nation of the EU [26] .
The right to mineral resources in Sweden is subject to special legislation. Establishing who originally holds the ownership, or user rights, to the mineral resource has always been of importance to the legislature. There are several theories on this matter, all aiming to balance the interest of extracting the mineral between three parties: the landowner, the state and the finder [4] (p. [17] [18] 1 . Essentially three systems for governing the extraction of minerals can be distinguished: the landownership system, the concession system and the claim system [4] (pp. 51-52). The current Swedish mineral legislation, the Minerals Act, is usually described as a concession system with strong elements of claim rights [4] (p. 185).
The basis for all kinds of permit requirements is the need to control the activity from different perspectives, e.g. prevent environmental damage, facilitate development and ensure that different interests are considered. The licensing of mining activities is a rather complicated process that involves assessments by different authorities in accordance with several laws and regulations. The first step in the licensing process is to obtain an exploration permit. The main regulatory framework for the exploration permit is the Minerals Act. The purpose of this Act is primarily to enable the supply of essential metals and minerals and to determine who will have the right to exploit such resources. The permit, granted by the Mining Expectorate of Sweden, provides an exclusive right (also in relation to the landowner) for the permit holder to search for minerals within the designated area. A permit may be issued provided that the exploration is likely to lead to the discovery of concession minerals 2 [27] (Ch. 2, s. 2). Exploration permits may not be granted contrary to general restrictions for e.g. nature reserves or National Parks or to land use planning instrument in the form of e.g. area protection or detail plans [27] (Ch. 2, s. 6). If the exploration activity will include test-mining 3 , it changes character and falls under the definition of an "environmentally hazardous activity" [28] (Ch. 9, s. 1), which entails that an environmental permit in accordance with the Environmental Code is required already at this stage 4 . In 2012, 86 percent of all applications, amounting to 183 new exploration permits, were approved. In addition to this 258 permits were extended [29] [30] .
The second step in the licensing process is to apply for a mining concession, which is required in order to exploit the minerals. This kind of permit is also regulated in the Minerals Act. According to the Act, a concession should be granted for economically viable mineral deposits, provided that the "location and nature" of the deposit does not make it inappropriate to extract the minerals [27] (Ch. 5, s. 2). The mining concession defines who has the right to exploit minerals in the area, but does not give the right to begin the mining activity as this also requires an environmental permit. The mining concession is thus a necessary, but not sufficient, condition to conduct mining activities [32] (p. 217). In addition to the verification that the application complies with formal rules, the assessment for a mining concession also involves a reduced environmental impact assessment that includes an examination of the activity's compatibility with the resource management provisions in the Environmental Code [27] (Ch. 4, s. 2) 5 . These provisions are substantive rules for the overall management of land and water areas with the purpose of controlling the utilization of resources. In keeping with these provisions, areas of particular importance for certain activities, e.g. mining or reindeer herding, can be designated as national interest, which entails a certain protection against activities that may obstruct or hinder the designated use of the resource. It is considered necessary that the land use issue is decided already at the concession stage of the licensing process instead than in occasion of granting the (later) environmental permit. According to the government statements in the bill: "[i]t is doubtful whether any exploitation at all will be made if the person receiving mining concession may not be able to exploit the concession because it is determined at the (often years later) environmental permit assessment that the land should be used for some other purpose." [32] (p. 215). This in fact implies that the authority responsible for the assessment of the compliance of the concession application with the resource management provisions speaks on its own behalf: the Mining Inspectorate is responsible both for the 1 The landowner's interest is to benefit from the value of the mineral that s/he considers to be part of his land, the State has fiscal interests and the finder's interest lies in benefitting from the value of the resources that s/he has put great efforts into finding and without whose efforts the mineral may never have been found [4] (pp. 17-18). 2 Concession minerals include e.g. iron ore, copper, silver, nickel, gold, uranium and led [27] (Ch. 1, s. 1). 3 The purpose of the activity is decisive for whether operations constitute test-mining or exploration. Test-mining may only be conducted to investigate the mineral with respect to its nature and the possibilities to process it [31] . 4 Note here however that the definition of an activity as environmentally hazardous does not automatically imply a requirement for permit, only that it may be subject to permit requirements. 5 Excluded from this examination are thus the general environmental rules, including the precautionary principle and the BAT-requirements. The assessment of compliance with these rules is made within the scope of the overall environmental assessment. Also the consultation requirements of the EIA are limited; although it is suggested that the applicant consult with e.g. local and regional stakeholders, only consultation with the County Administrative Board is formally required at this stage in the licensing process. designation of national interests for mining and the balancing against other interests, influenced only by the County Administrative Board as the representative of the State. In connection with the land use assessment, the rules on Natura 2000 areas also apply [28] (Ch. 4 s. 8) and a special permit may be required if the planned activity may "significantly impact" such an area [28] (Ch. 7, s. [27] [28] [29] . If the activity is not considered to be in conflict with other land use interests or in relation to spatial planning, and consent can thus be given by the County Administrative Board, the mining concession may be granted by the Mining Inspector 6 . The environmental permit that, besides the mining concession, is necessary to commence the mining operation includes both a permit for environmentally hazardous activities and a permit for water operations. Environmental permits are also required for larger changes to existing operations, e.g. production increases [28] (Ch. 9, s. 6). The environmental permit application is decided by a Land and Environmental Court and must include an Environmental Impact Assessment together with a waste management plan, including a remediation strategy. Since mining activities are likely to have significant environmental impacts, a "full" EIA is required (cf. [33] ) [34] (s. 3, Appendix 3), meaning that it must include information about the location, design and scope of the project as well as the measures planned to avoid adverse effects, alternative solutions and-not in the least-a non-technical summary [28] (Ch. 6, s. 7), [33] (Art. 5.3). The substantive assessment of the environmental impacts, e.g. the assessment of alternative solutions (for location, source of energy, etc.) is made on the basis of the general consideration rules in the Environmental Code, including the precautionary principle, the principle of substitution and the substantive requirements for the choice of location [28] (Ch. 2, s. 6). Consultation requirements are extended to include, besides the County Administrative Board and affected individuals, other government authorities, municipalities, the wider public, including Sami villages, and certain NGOs. The consultation must take place well before the application is made in order for the public to be able to influence the process at an early stage [35] (p. 282). The EIA plays an important role in the accomplishment of the Code's overall purpose, i.e. to promote sustainable development, and in the implementation of the principle of an integrated application of environmental law. According to this principle, all aspects of an activity (pollution, use of chemicals, processing, waste management etc.) should be assessed in context, including direct, indirect and even cumulative effects on the environment. All in all, "[t]he licensing process and supervisory practices should create incentives for the operator to be ahead of the legal requirements" [35] (p. 169, authors' translation, emphasis added). Although there are no formal barriers for preventing mining with the support of the rules of the Environmental Code, the environmental assessment is in practice "a matter of defining the frames for the activity" [36] (p. 58), meaning that, while the assessment shows every sign of a genuine permit process, it will still only result in conditions for the activity and not actually challenge the activity itself.
The principle of an integrated application of environmental law and, more precisely, the issue of the scope of the integrated environmental assessment, came forth in connection with the examination of a license for mining sought by the state-owned Swedish mining company LKAB 7 in a process that ended up lasting several years. The facts of this case are as follows.
In May 2010, a license to open a mine at Gruvberget in the municipality of Svappavaara was granted by the then Environmental Court (now the Land and Environmental Court) [37] . The license allowed for the mining and processing of a certain amount of ore annually. The decision was appealed by the Swedish Environmental Protection Agency (SEPA) on the grounds that the assessment should have included both the new and the already existing activities in the area. According to SEPA, it was unclear what was included in the Court's assessment and what was covered by the permit, for instance with regard to the disposal of waste rock at the existing landfill and of groundwater and surface water at the reservoir. SEPA argued that "these issues have not been assessed in an appropriate manner and that there has been no comprehensive assessment of all of the licensed activities" [11] (p. 2). In short, the organization meant that is impossible to a make an assessment of the overall environmental impacts of the new mining operation and to regulate it in an appropriate manner if the interconnected activities, like the pelletizing plant, are not included in the assessment.
LKAB for its part had no objection to SEPA's argument for a more comprehensive and integrated assessment, but did not consider this to be the main issue in the case. Instead, the company argued that it was not only possible, but also more suitable to regulate the different activities separately as it is common that a processing plant serves several mines, and "there has never been any doubt that these activities both can and should be regarded as independent units with respect to assessment and authorization" [11] (p. 5). The Environmental Court of Appeal began by noting that the main issue in the case was "whether the activity applied for is an independent activity that can be assessed and examined separately, as the company claims, or, if the existing plants have such links to the new activity that they should be regarded as one activity that should be considered jointly, as the Environmental Protection Agency alleges" [11] (p. 8). The Court acknowledged that the aim of the Environmental Code is to enable a comprehensive and integrated assessment of activities that impact the environment, e.g. by introducing legally binding principles and environmental consideration rules applicable to all environmentally impacting activities and measures. The activities in the mining case were considered by the Court to be both geographically and technically connected. For example, water from the new pit would be led to an existing reservoir not covered by the permit, additional noise pollution and air emissions would cause cumulative effects not covered by the permit and there was moreover no permit for the landfill for the waste rock. Hence, the Environmental Court of Appeal decided in December 2013 to repeal the (almost four years prior) ruling of the Environmental Court and reject the previous permit application. The company was then forced to submit a new license application covering the entire operations, including the processing plant.
The case suggests that there is uncertainty with regards to what should be included in the application for an environmental permit in accordance with the Environmental Code; different regulatory authorities may come to different conclusions on this matter. Notwithstanding the decision of the Court of Appeal in the referred case, the required scope of the environmental assessment in accordance with the Environmental Code is far from certain. What the Environmental Court of Appeal ultimately has established is that an application for license must be "complete", i.e., appropriately delimited and covering all environmental impacts that may be caused by the activity. In specific cases, this provides little guidance in how to determine the scope of the environmental assessment [38] .
Spatial Planning for Mining Activities
The planning system constitutes an important part of the licensing process as a whole, both in terms environmental considerations and social aspects of the activity; by means of their planning powers, the municipal authorities play a decisive role in the advent of a mine and adjoining activities. In relation to mining activities, several planning instruments are relevant. Firstly, the overall land use and infrastructure within the borders of the municipality should be regulated in a comprehensive plan which sets out the direction for the long-term use of the physical environment as well as guides decisions on the use of land and water areas and the development and preservation of built-up areas [39] (Ch. 3, s. 2). Legally binding planning primarily takes the form of detail plans. For activities and constructions whose use will imply significant impact on the surroundings, the development of a detail plan is a requirement to commence the activity or construction. As it pertains to mining, a detail plan is typically required for the construction of warehouses, dressing plants and other buildings within the concession area. Also the planning instruments can be subjected to environmental assessments; if a proposal for a comprehensive plan or a detail plan is likely to have significant environmental impact a strategic environmental assessment must be made [39] (Ch. 3, s. 8). This is the case if, for instance, the comprehensive plan sets the framework for future development of e.g. large infrastructural activities [34] (s. 4).
Conclusions from the Assessment of the Regulatory Framework in Sweden

The Environmental Code and the Minerals Act: Conflicting or Compatible Assessments?
The starting point for the relationship between the Minerals Act and the Environmental Code is that the laws apply in parallel. The purpose of this is, among other things, to ensure that due consideration is shown to human health and the environment in the application of laws such as the Minerals Act. This implies, on the one hand, that anyone who conducts exploration or exploitation for minerals must comply with the rules in both laws. On the other hand, in keeping with the principle of lexspecialis, special law prevails over general law, meaning that the sectoral law will have priority if a conflict arises. With few exceptions, primarily regarding remediation of contaminated soil, the Minerals Act is not considered to include any provisions contrary to the Environmental Code [32] (p. 216), which is explained by the different purposes of the laws: while the Minerals Act aims primarily to regulate the relationship between mining actors and landowners (and others holding user rights), the provisions in the Environmental Code aim to promote a sustainable development, with environmental governance in the foreground. The main arguments for keeping the assessment for exploration permit and mining concession, including the land use assessment, separated from the overall environmental assessment, are that: 1) if the land use issue is not settled before mining concession is granted, the uncertainty regarding the necessary access to the land would hamper prospecting and investments; 2) the Minerals Act does not include sufficient requirements for environmental consideration to guarantee that the activity is conducted in an environmentally acceptable way. The purpose of the environmental assessment in accordance with the Code is therefore, as mentioned above, mainly to set conditions for the mining activity. However, there are other aspects that also need to be considered. From an interpretation perspective, the division into several laws entails that a permit assessment in accordance with a sectoral law does not necessarily reach the same result as an activity under the sole control of the Environmental Code (even if said law states that the general consideration rules in the Code apply). The holistic perspective on the environment and the impacts of environmentally hazardous activities that can be invoked as a result of the sustainability objective of the Environmental Code are missing or can be avoided if only parts of the Code is applicable in the assessment.
More in detail, it follows from Ch. 2 in the Environmental Code that the general consideration rules shall be considered in all matters that impact human health or the environment. Consequently the rules apply also to exploration and exploitation for minerals. In keeping with the principle of lexspecialis, only comparable rules in the Minerals Act would imply that those rules do not apply in the assessment of exploration permits or mining concessions. However, there are no such provisions in the Minerals Act. Hence, while the operator is indeed obliged to observe e.g. the precautionary principle, this will not be put to test in the permit and concession assessment. According to the preparatory works, the main reason for this is that mining concession is applied for in a stage when the specific environmental impacts of the activity are not fully known [32] (p. 218). At the stage of mining concession, the operation certainly involves a degree of uncertainty with respect to the specifics of the (future) environmental impacts. It can, however, be argued that not only should the applicant have sufficient knowledge with regards to both technical solutions and other precautionary measures to account for how the activity will be conducted with respect to human health and the environment also in the formal assessment, for example in the EIA accompanying the application for mining concession, but also that a complete EIA, with reservations for additional specifications in the assessment of the environmental permit, could enhance the quality of the participatory process by addressing potential issues as well as solutions at an early stage in the process.
The keeping of the since long existing legal arrangement where the land use issue is resolved within the framework of the mining concession, while all other environmentally related issues are dealt with in the assessment for environmental permit, points towards an institutional path dependence where the inherent resistance to change has led to a lack of systematics and perhaps also an insufficient implementation of the objective of sustainable economic, ecological and social development. The advent of the Environmental Code and the subsequent changes to the Minerals Act emerges as an attempt to incorporate environmental considerations in a system that ultimately has a very different purpose. This has also quite possibly increased the uncertainty, for example regarding the scope of the environmental assessment, for both those applying the law and those who have to abide by it.
Issues of Efficiency and Predictability in the Licensing Process
The design of the Swedish regulatory framework, where the assessment of the environmental impacts is largely done separately from the examination of exploration and mining concession under the Minerals Act, and to some extent also the spatial planning, opens up for subjective and varying assessments and provides extensive possibilities to appeal. The discretionary space enables for both political and private interests to affect the priority of conflicting interests. A case in point here is the fact that the Mining Inspectorate, in consultation with the County Administrative Board, is responsible for the assessment of conflicting land uses interests in accordance with the resource management provisions. If an area is of national interest for both mineral extraction and nature conservation, it is thus primarily the Mining Inspectorate who decides which land use interest that shall have priority.
The most important issue regarding the time frame for granting of applications is therefore probably the issue of predictability in terms of what should be considered to be part of the activity and thus what shall be included in the assessment. It is typically not the environmental requirements as such that pose a challenge for the mining companies, but the uncertainty in connection with the scope of the assessment for the environmental permit. The uncertainty regarding the extent of the environmental assessment applies also to the examination for mining concession as the EIA-that is reviewed by the County Administrative Board-is limited to environmental impacts in relation to the use of land and water, but the neither the extent of this assessment or the demarcation against the subsequent environmental review is completely clear. In the light of the rather weak guidance from both the legal text and case law, there is a risk that companies are too ambitious in the preparations of the EIA for the mining concession. Even if the EIA then can be re-used in the assessment for environmental permit, it is an inefficient solution.
It has been pointed out that the licensing process for mining operations in Sweden is unpredictable, unreasonably time consuming and thus inefficient (e.g. [9] ). Beginning with the issue of the length of the licensing process, a more efficient process could possibly be accomplished by the introduction of time limits for the period between application and decision. This would likely imply that additional resources would have to be allocated to the relevant authorities. One potential drawback of a time limit is that in cases where the authorities have to set a deadline, it has to be connected to a specific time, e.g. the time of submission of a complete application. This in turn means that an additional decision has to be made, i.e. to determine whether the application is in fact complete and the deadline can start. If this proves difficult for the authority, the idea of time limits may have the opposite effect than the intended.
The efficiency of the licensing process is thus not only a function of what legal rules are in play, but also largely depends on the practices and approaches developed and applied by authorities and companies alongside the legal process. The institutional framework as a whole, including the general perception of the mining industry and the political support (or lack thereof) in terms of local ties for the activity, is of major importance for the possibilities to streamline the licensing process. Without local support for the mining operation, a flexible and otherwise well-functioning legal framework can still be used as a tool to hamper the process.
The Legal Framework for Mining in Finland
Finland has a long history of mining activity. Minerals such as nickel, zinc, copper, chrome, gold and iron ore, have formed a raw material base for the metal industry in the country since the 1600 th century [40] . The increasing demand for metal minerals since the beginning of the 2000 s has led to the opening of new mines as well as reopening of old ones, and many more projects are being considered and are under preparation in different stages. In 2012, a total of 50 mines and quarries covered by the Mining Act were operating in Finland. The main objective of the Finnish mineral sector is to be globally competitive, secure the supply of raw material, increase regional vitality and support a responsible use of natural resources. In the vision for 2050, presented in the Finnish Minerals Strategy, Finland is a global pioneer in the sustainable use of minerals, and the mineral sector is one of the foundations of the Finnish economy [41] .
The right to exploit sub-surface minerals is mainly controlled by the Mining Act [42] , which is applicable to metals, minerals, soapstone and marble. This act entered into force in 2011, with a Mining Ordinance [43] following one year later. Considering both that the transitional provisions of the Act state that pending matters must be handled in accordance with provisions in the previous Mining Act and the average time of licensing, is not yet possible to assess how the new law will be applied and to what extent environmental aspects will be safeguarded in the mining permit. It is also too early to assess how the new act functions in relation to the objective set out in section 1, i.e. "to promote mining and organize the use of areas required for it in a socially, economically and ecologically sustainable manner, giving particular attention to inter alia the impacts of activities on the environment and land use and the economic use of natural resources". A comparison of the legal texts reveals however that the new Mining Act addresses the question of environmental issues and public participation more widely than the previous act [44] .
Both precautionary and remediation principles are valid for operations under the Act [42] (s. 6) and a new provision regarding collateral requirements for restoration, landscaping and other remediation measures are laid down as a complement to the collateral requirement under the Environmental Protection Act, which could enhance the opportunities for a holistic approach towards the environment [45] (p. [39] [40] [41] [42] [43] . The new Mining Act can thus be said to meet some modern environmental law requirements by balancing the rights of different stakeholders and promoting ecological and social sustainability. It highlights the importance of considering environmental and human rights issues in ore prospecting and mining activities and therefore adds coherence and consistency to the overall natural resources law framework. It can however be argued that most of these issues were already covered by existing legislation concerning the environment and the Sámi parliament, and that the new Mining Act does not bring much new to the table besides the stricter requirements for cooperation in the application phase as well as a stronger link to the environmental legislation.
The Licensing Process for Mining in Finland
In order to commence mining activities in Finland, several permits involving several different laws are required. In accordance with the Mining Act, permits are required exploring and exploiting minerals. The Finnish system is still based on a claims system by which ownership to land does not give the owner right to exploit minerals on his/her land. Neither are the minerals considered to be owned by the state [46] (pp. 27 and 43), but the mining authority has jurisdiction to grant permits to explore and to exploit minerals in Finland. The scope for discretion for the permit authority is limited: if the application meets all criteria in the Mining Act and there are no legal impediments, the permit must be granted [47] (p. 60), [48] (p. 4). The formulation of the rules is therefore of most importance since it determines to what extent matters are decided on a case-to-case basis; the more precise rules, the less room for individual assessment. Pursuant to s. 48 of the Mining Act "a permit shall not be granted if the mining activity causes danger to public safety, causes highly significant detrimental environmental impacts, or substantially weakens the living conditions and industrial conditions of the locality, and said danger or impacts cannot be remedied through permit regulations". This rule thus stretches the limits of the assessment under the Mining Act towards considerations necessary for the environmental permit [12] (p. 426).
Also in Finland, mining exploration requires a permit. The exploration permit does however not give the permit holder the right to exploit the minerals, or to conduct any other mining activities, nor does it limit the land owner's right to use the area [42] (s.10). The restrictions imposed by the permit in relation to other land-uses are strictly connected to the needs of the permit holder to have access to the area for the exploration activities and do not include permanent measures. The exploration permit does however allow its holder to obtain a mining permit, which in turn provides a right to exploit the deposit [49] (p. 66). A mining permit is thus required for the development of the mine and the mining operation [42] (s. 16). The Finnish Safety and Chemicals Agency (TUKES) is the authority responsible for permit applications under the Mining Act 8 . A mining permit allows for the extraction of the mineral resources found in the designated area, as well as of the organic and non-organic surface material, waste rock and tailings that arise as a bi-product of the mining activity [42] (s. 17). The operator of the mine must see to that the mining activity does not imply nuisance for human health or jeopardizes general safety or causes significant nuisance for public or private interests, including such violation of public or private interest that can be reasonably avoided in consideration of the overall costs of the mining operation [42] (s. 18). This applies also to the area around the mine, implying that roads, transport facilities, power lines, etc. must be located and operated a way that does not cause nuisance to human health or the environment or endangers general safety [42] (s. 19). As for participation, all permits under the Mining Act require a public hearing.
Under the former Mining Act (where rights similar to those of an exploration permit were given though claims) the lack of awareness among both the general public and stakeholders in Finland on the difference between an exploration permit and a mining permit resulted in a number of legal proceedings. The complaints related often to the environmental impacts of the activity, even though exploration activities are not comparable to actual mining activities 9 . In the new Mining Act, the contents of these rights are basically the same, but the Act requires stronger public hearing already before the exploration permit can be granted. It is however too early to say if this will result in better information exchange and increase the publics' understanding of the different stages in the mining process. Ideally, a public hearing aims not only to information dissemination, but also to enhance the possibilities for mutual understanding of the decisions, the process and its basis [50] (p. 183), [51] . If done successfully, the interaction between potential operators and the public may also reduce the number of complaints founded on an inaccurate interpretation of the Mining Act.
The set of environmental assessments required in the licensing process is also rather extensive. While exploration work typically does not require a formal EIA, it can be necessary to make other assessments, for instance if the exploration will take place in a Natura 2000 area or in other conservation sites 10 . Thus, both the Nature Conservation Act and the Environmental Protection Act must be observed already in the exploration phase. For the mining permit, an EIA is mandatory, and an environmental permit in accordance with s. 27 is typically required.
The Environmental Protection Act is based on the general principle of best environmental practice and the principle of caution and care [56] (s. 20). The list of applicable general principles was more extensive before the reform of the Act and included the principles of pollution prevention, Best Available Technique (BAT) and the polluter pays principle (PPP). These principles still apply but are now expressed in the form of a more extensive set of principles and obligations [56] (Ch. 2). The new provisions have also a wider scope as e.g. energy efficiency measures are a prerequisite for an environmental permit. This issue in particular could previously be governed instead by conditions of the permit. A review of the environmental permits for mining operations under the previous Environmental Protection Act shows that permit conditions have increased significantly. For large operations it was not unusual for the permit to hold 80 -100 binding conditions 11 where may were just a repetition of the wording of the Environmental Protection Act. As a general rule though the operator must know the contents of all applicable laws and adhere to them even if not duplicated in the permit text. The compliance with the law was thus not as effective as desired and the revision of the Environmental Protection Act, where the requirements and obligations are posed in a clearer and more general manner, is an attempt to address this problem.
All in all, however, the reform of the Environmental Protection Act does not significantly change the permit requirements for mining operations. The operation must be conducted in accordance with any requirements that can be imposed on the operator on the basis of the fundamental principles of environmental law. This means that the operator is required to take both preventive and reparative measures to hinder or counteract adverse effects of the activity, including accidents. A combination of various methods and measures must be used in this context, which means that e.g. work methods, raw materials and fuel shall be selected to provide appropriate and costeffective means to prevent pollution. Best available technique must be used throughout the whole operation, including adjoining activities as well as in the process of closing the mine.
The EIA procedure in Finland is regulated in a separate Act [57] , which is based on the EU EIA Directive [33] . Mining operations of a certain size are listed as activities that always require an EIA [58] and may also be required for smaller activities if considered necessary with regards to the characteristics of the planned operation, for instance if the area is already heavily exploited and the cumulative environmental impacts then risk exceeding limit values [58] (s. 7). The environmental impacts of the planned project shall be assessed well in time before any action that may affect the environment is taken, and at the very latest, before any authoritative decisions regarding the implementation of the project are made [13] . Consequently, the EIA must be included in the permit application.
In Finland, the EIA process includes two stages. The first part is the so called assessment procedure in which different possibilities and alternatives for the operation, including constructions, power lines, traffic etc., are presented and compared in order to find the most suitable alternative from an ecological and economic perspective and eliminate inappropriate options. A zero alternative must always be presented to illustrate the scope and implications of the different options. Public participation is an essential part of the EIA process and the requirement to exchange information about the potential impacts of the planned operation is imperative. The assessment procedure includes a public hearing where the coordinating authority, the Centre for Economic Development, Transport and the Environment, must request statements from other authorities and municipalities affected by the development before the hearing [57] (s. 8 a) . The second part of the EIA process is referred to as the reporting stage. In this stage the project developer must prepare a more detailed assessment report, based on the 10 If the mining operation is likely to have a significant impact on a Natura 2000 area, a special procedure based on the rules in the Nature Conservation Act, which in turn is based on the EU Habitats Directive, is required. The limits for allowed deterioration set out by the Nature Conservation Act shall be interpreted in the light of the Directive and any uncertainties with regard to the environmental impacts of the planned operation shall be balanced against the precautionary principle [54] . If the land-use operations imply notable deterioration for protected species or nature values of the Natura 2000 network, permit should not be granted unless it is deemed essential from the point of view of public interests [55] (p. 14). knowledge and statements gathered through the first part of the process. This stage also includes a public hearing; statements are requested from affected parties [57] (s. 11-11a). The EIA process is concluded when the coordinating authority receives the assessment report and gives a statement of its adequacy [57] (s. 12). The main purpose of the EIA process is to gather information and to plan; no factual decisions are made at this point. For this reason, appeals cannot be based on the contents of the EIA, but rather relate to is in adequacy or deficiency of the assessment [57] (s. 17).
The Role of Spatial Planning for Mining Operations in Finland
Since mining operations require access to land areas and typically involve the construction of various buildings, land use permits in the form of planning permissions and building easements are required in keeping with the Land Use and Building Act [59] . The planning system is hierarchical and based on national land use objectives (NLO) which ensure that issues of national interest are taken into account in land use planning and in the activities of the government authorities [59] (Ch. 1, s. 3) . The national land use objectives, together with the regional and local master plans, thus direct the legally binding and more detailed local plans.
A (large) mining project can involve all stages of planning; from the necessity to relate to the national land use objectives, e.g. regarding environmental protection and energy production, to the building permit required for the actual mine and its adjoining activities. However, the precise planning instruments required for a particular mining project depends on the characteristics of the project. According to the Mining Act, the larger mining area, i.e. including the area required for the adjoining activities, must be investigated in relation to other land uses; the mining operation shall be based on a plan with legal effects under the Land Use and Building Act or, with respect to the impact of the mining operation, be "otherwise sufficiently investigated" [59] (Ch. 6, s. 47). Taking part in zoning procedures is recommendable for the representatives of mining companies, even if it not required for mining sites to be zoned in land use planning. Although Finnish law does not provide veto rights for local authorities in relation to mining, the municipality may still invoke valid reasons to oppose the granting of a permit: pending land use planning for a purpose which would be impeded by the mining operation, a planned land use which is incompatible with mining activities, or if the area holds special ecological or cultural values [13] (p. 29), [12] (p. 424).
Conclusions from the Assessment of the Regulatory Framework in Finland
The regulatory framework in Finland entails that environmental assessments are primarily made via the EIA instrument in connection with the licensing of the mining operations as well as to some extent also via the physical planning, where other land use interests, including conservation interests, can be brought forth. The potential scope of the environmental assessment thus appears to be rather extensive. The Mining Act explicitly requires that human health, safety and environmental impacts are taken into account as a precondition for the granting of a mining permit. According to TUKES, a permit shall "not be granted if the mining operation presents a danger to public safety, cause significant adverse environmental effects or significantly impairs the built environment and nutrient conditions in the locality and the aforementioned danger or the effect cannot be eliminated by state regulations" [60] . The licensing process also entails, several hearings involving both authorities and stakeholders and the general public.
The legal framework for mining activities in Finland thus points towards a balancing of different land use interests, where there is room for environmental aspects to be considered throughout the entire licensing process. While this per se does not prevent environmental deterioration, it is necessary to prevent activities whose environmental effects are too severe and to ensure that necessary precautions can be required. Finally, the extension of the requirements for public hearings under the new Mining Act will potentially help to make the legal requirements and environmental impacts of different mining-related activities more understandable and thus allow for more accurate appeals.
The Legal Framework for Mining in Russia
Russia is one of the world's richest countries in terms of natural resource assets, and not in the least subsoil resources play a very important role for the Russian economy. The privatization process that large parts of the Russian economy underwent as part of the transition to market economy included the distribution of rights to mineral resources. According to the Constitution of the Russian Federation: "Land and other natural resources may be in private, state, municipal and other forms of ownership." [61] (Ch. 1, Art. 9). In keeping with this new legislation, aimed at modernizing the legal framework for the management and use of subsoil natural resources, as well as the licensing process, was adopted in the form of the 1992 Subsoil Lawof the Russian Federation.
However, already in the beginning of the 2000s, serious shortcomings of the system were observed [62] - [64] . Kotov [62] noted, for example, that mining operations were still carried out without a permit and that about 30 percent of the licensees did not comply with the legal demands for subsurface mining 12 . Overall, the system was seen as characterised by major flaws and uncertainties, both from the point of view of the authorities and of the licensees, as well as from the state [63] . Suggestions for improvement were put forward by government agencies, including measures such as verification of license holder's compliance with legal requirements, punishment for violation of license conditions and enhanced possibilities and grounds to revoke the licenses [62] . The Putin administration accepted responsibility and promoted a transition from the existing system, based on administrative licensing, to a system based on contracts and an abolishment of the so called "two-key principle"
13 [63] . However, after a lengthy and very complicated process where a proposal for a new subsoil law was debated back and forth between different parties whose interests were rarely compatible, "high-ranking officials came to the conclusion that amendments to the existing legislation were preferable to the adoption of a new law." [63] (p. 1408). In the end, no new law was adopted. Instead, the 1992 Subsoil Law was amended e.g. to include restrictions for the granting of subsoil rights with regard to "plots of federal significance" (also referred to as "strategic fields") in favour of Russian corporations (cf. [65] Art. 2-1, 2.2, 9, 13.1 and 17.1), thus strengthening the role of the State in the exploitation of resources.
The Subsoil Law
The exploration and production of subsoil resources, including minerals, in Russia is based on a licensing regime. The main objective of the regulation of subsoil use is to: "ensure the reproduction of mineral resources and its sustainable use and the protection of natural resources for present and future generations of the Russian Federation." [65] (Art. 29). The definition of mineral resources in Russia is somewhat different from the terminology commonly used in literature [62] . According to the Subsoil Law, mineral resources are any component of the subsoil, which is defined as the part of the earth's crust that is situated under the layer of soil or under water bodies, extending down to the furthest point where extraction is possible, including ores, oil and natural gas [62] [65]. Furthermore, under Russian law, minerals are divided in two main categories: common resources and other resources. A subgroup of "strategic resources" that includes oil, gas, platinum, uranium etc. is defined under the "other resources" category.
The right to the subsoil resources in Russia belongs to both the federation and to the regions; according to Art. 72, 1-c in the Constitution of the Russian Federation "issues of possession, use and disposal of land, subsoil, water and other natural resources" are included in the joint jurisdiction of the Russian Federation and the subjects thereof [61] [65] (Art. 1-2). However, the user of the subsoil resources can be any actor, including foreign companies, and the allocation of the user rights is based on joint decisions by federal and regional authorities [62] . The exclusive right to use the subsoil resources for exploration and processing of minerals is established via a licensing procedure in accordance with the Subsoil Law [65] (Art. 6). The licensing system is a uniform procedure administrated by the Federal Authority for administration of the State fund of Subsoil resources [65] (Art. 16) with the objective to provide for: the implementation of state programmes for the development of the mining industry and the raw material base; the consideration of social, economic, environmental and other interests; the development of market relations and anti-monopoly policy; and the necessary guarantees for licensees of the mineral rights [65] (Art. 15). The legislation distinguishes three types of subsoil use licenses with respect to the development of natural resources [66] : 1) Exploration license, which allows for the exploration of subsoil resources and is granted without a tendering or auctioning procedure. The exploration license is granted for a maximum of five years and does not allow for production;
2) Production license, which is issued for explored resources (known deposits) and awarded by a tendering or 12 "[L]icensing procedures are constantly violated in interests of license-holders; license-holders are not held accountable for license conditions; sanction mechanisms do not function, or are not applied to violators; and charges for mineral resource use are not paid." [50] (p. 9). 13 Under the "two-key principle" it was necessary to obtain the approval of both the regional and federal authorities before gaining a license.
auctioning procedure for as long as necessary for a complete exploitation of the deposit; 3) Combined license, which is issued for known deposits that require substantial additional exploration. The combined license is also awarded by a tendering or auctioning procedure.
The license is defined as a document that certifies the right of the owner to use the subsoil within certain specified limits [65] (Art. 11) . The subsoil user rights may be terminated if, for example, the permit conditions are breached, or in the event of e.g. immediate danger to life and health of the people working or living in the impact area of the activity [65] (Art. 20).
Obligations of the Licensee
The subsoil user has then certain rights and responsibilities with regard to the activities provided by the license.
According to the fundamental rights and obligations of the user, users and other legal entities as well as private persons involved in the use of the subsoil is for example under duty to follow the main requirements related to rational utilization and conservation of the earth resources [65] (Art. 22 and 23) . The development of mineral deposits shall moreover be fulfilled in obedience with certain technical standards, i.e. in keeping with approved engineering projects [65] (Art. 23.2) which should be agreed by a special committee prior to approval. The committee includes representatives of the State mining supervision and executive authorities in the field of environmental protection. The procedure of preparation, agreement and approval of engineering projects related to the utilization of subsoil plots is established by the Russian Federation Government according to mineral category and type of subsoil use. During the processing of minerals, the subsoil user must e.g. provide for strict compliance with technological schemes for mineral processing, which controls the minerals distribution at different stages of processing as well as the degree of their extraction from mineral raw resources, with the aim of providing for a rational and integrated extraction of commercial elements [65] (Art. 23.3).
Environmental Aspects in the Licensing Process
According to the Subsoil Law, the relationship between the use and protection of the environment arising out of the use of the subsoil is regulated by relevant sectoral legislation [65] (Art. 1.5). Hence, the assignment of land areas, forest areas and water objects for activities related to the subsoil use, as well as their withdrawal from such use, are also regulated by land, forest and water legislation [65] (Art. 25). The responsibility for controlling the activity's compliance with the environmental legislation, as well as for supervising the activity, falls on the Ministry of Environment, who is also responsible for the overall protection of the subsoil resources. The assessment of the potential environmental impacts of the mining operation is made in the planning stage of the operation and involves several Acts, most notably the Law on Environmental Protection and the Environmental Impact Assessment Act. These include substantive provisions in relation to the environment and prescribe e.g. precautionary measures and emission limitations or environmental quality standards.
The Law on Environmental Protection [67] "lays down a legal foundation for state policy in the field of environmental protection to ensure a balanced solution for socio-economic tasks, the preservation of a favourable environment, biological diversity and natural resources" and "governs in the field of interaction of society and nature occurring in economic and other activities that affect the natural environment" (preamble). The law is applicable for activities that affect the environment, including the exploration and exploitation of the sub-soil, for example in order to extract mineral resources [67] (Art. 2.5) and in accordance with Article 4.1, sub-soil resources in the Russian territory shall be protected from depletion and degradation as well as from other adverse effects resulting from the activity. The law requires the performance of an environmental impact assessment in accordance with the Law on ecological expertise [68] prior to the commencement of certain environmentally hazardous activities.
The prescribed EIA process includes three stages. The first step is the preliminary assessment, which includes collecting and documenting data including a general description of the planned activity and its objective, possible alternatives, localization, compliance with regional and economical plans and programmes, the state of the environment in the area and measures to reduce or prevent the environmental impacts. The preliminary assessment is the basis for the Terms of Reference (ToR) for the EIA. The ToR sets out e.g. data on the operator, main objectives for the EIA and a plan for public consultations. The ToR should be made available for all participants in the EIA process, including the general public. During the second step of the EIA process, alternatives to the proposed project, including the zero-alternative, are studied. Also, the environmental, social and economic im-pact of the different alternatives and the territory in question is analysed in terms of e.g. existing anthropogenic load. Programmes for monitoring and control of the implementation of the activity are also developed during this stage. The studies in the second phase form the basis for the EIA, which is put up for review to the public who may comment and make suggestions before the EIA is submitted for a state expert review. As a third step of the process, a final version of the EIA, where due consideration has been paid to comments, suggestions and information received in the process, is produced and submitted for assessment to the responsible authority. The general public also has a right to register and organise a public (independent) environmental expert review of the planned activity.
However, as a result of "disassembling" of Russian environmental law, the Law on ecological expertise has lost its universal meaning during the last decade. First, the possibility to confer legitimacy to scientific demands has been revoked, and secondly, the law only applies to a restricted number of projects, for example, if the project is located on the continental shelf or in conservation areas. The overwhelming majority of all mining projects are therefore no longer covered by the provisions [69] . Still, all mining projects have to pass the assessment by the State, which also includes environmental requirements, but these are not necessarily in compliance with the EIA regulations pursuant to the Law on ecological expertise. In practice, however, many companies follow the EIA regulations, but there are exceptions: for example the ZAO North Western Phosphorous Company (SZFK), took advantage of the indulgence suggested by the law and escaped public hearings, but to the price of lost goodwill [70] .
Conclusions from the Assessment of the Regulatory Framework in Russia
While the sustainable use of subsoil resources and environmental protection are indeed mentioned in the legal framework for subsoil use under Russian legislation, the extent to which environmental considerations are actually made is very difficult to assess. Environmental impact assessments are not mandatory for mining operations and although environmental law principles as well as substantive rules for the protection of the environment apply to the extraction of minerals, there are serious indications suggesting that the space for neglecting not only environmental requirements, but also other aspects of the license, is significant. The central discussions regarding the subsoil legislation over the last two decades have revolved around issues connected to property rights, resource rights, market mechanisms and even public involvement, rather than environmental impacts of the subsoil use.
The urgent problems of the mining industry and suggestions for reform and supplement of the mining legislation are regarded in a series of articles at the past VII th geological congress, at conferences and Parliament hearings and in various related meetings. The suggestions aim to raise the efficiency of the subsoil resource management in the Russian Federation. The possibility of establishing a Centre for analysis, monitoring and preparation of draft regulations for improving the subsoil resource management system is currently under discussion. Two thirds of the specialists in the Working Group of the suggested Centre would consist of mining industry specialists (i.e. geologists, miners, economists and lawyers). Adaptation of the subsoil legislation to contemporary mining conditions is expected to reduce the existing limitations. Nevertheless, work to design a coherent Mining Code has also been initiated [71] .
A Comparison of the Licensing Process in Sweden, Finland and Russia
The examination of the regulatory frameworks for mining operations in the three countries exhibits both similarities and differences with regard to both the licensing process and the scope of the environmental assessment. The comparison is based on the main features of the licensing process and the strengths and weaknesses hereof with respect to the capacity to take into consideration, in particular, environmental issues, but also social and economic aspects of the mining operation.
A very important aspect of the licensing process is the issue of land-use. For regular assessments of environmentally hazardous activities in Sweden, this issue is settled in the process for environmental permit, but for mining activities the issue is determined already in the decision for mining concession. This essentially means the assessment of what is the most suitable use of the areas with regard to "their nature and situation and of existing needs" [28] (Ch. 3, s. 1), is thus determined by the Mining Inspectorate, i.e. the agency whose main task is to handle matters relating to the exploration and extraction of minerals under the Minerals Act, and not by the Land and Environment Court, which is usually the body that has to decide on matters relating to more intrusive environmental hazardous activities. Securing the rights to the land is of course crucial for the possibility to grant an expedient mining concession and it may therefore be deemed necessary to decide on the matter in connection with that examination. It is also possible for the Mining Inspectorate to refuse a mining concession with reference to the environmental impact in terms of land use, for example if the solution for ground transport is likely to cause excessive damage or significant impact on other land uses. In determining the mining concession, it is however not considered appropriate to decide on other environmentally related issues, such as emission levels and precautionary measures, since the extent of the environmental impacts of the activity is not fully known. Hence, these matters are handled at later stage in the licensing process, namely in the examination for environmental permit. Unlike the mining concession, which aims primarily to ensure ownership of the deposit, the purpose of the environmental assessment is to make sure that the activity does not cause (irreversible) harm to the environment. In Finland, where the overall process is similar to the Swedish, i.e. with separate permits for exploration, mining and environmental requirements; environmental consideration needs to be taken into consideration also in the assessment for mining permit; significant nuisance for e.g. the environment shall be prevented.
The basis for the environmental assessment is the EIA, which is prepared by the operator and subject to consultation with the public, stakeholders, NGOs and government agencies. In both Sweden and Finland, the regulatory framework for EIA, including the process, is based on the EU EIA Directive. The Swedish implementation of the EIA process departs from the Finnish insofar that the Swedish EIA provisions are part of the Environmental Code, whereas the EIA process in Finland is regulated in an own law and includes two hearings as opposed to, as a main rule, one in Sweden. The requirements in terms of the contents of the EIA are also more extensive in Finland than in Sweden. In Sweden, the contents of the EIA are clearly linked to-and controlled by-the general consideration rules and the resource management provisions of the Environmental Code. In Russia, the formal requirements for EIA are similar to the Swedish and Finnish.
Regarding the scope of the environmental assessment, Swedish environmental law undoubtedly requires an integrated examination of the environmental impacts of the activity, although it is not entirely clear what this entails in terms of e.g. geographical limits and in relation to existing activities and potential cumulative effects. While it is theoretically possible to stop the mining operation on account of its environmental impacts, this was not the intention of the legislator, and consequently the function of the environmental assessment is basically only to set conditions for the activity.
The examination of the Swedish licensing process for mining operations thus reveals a system that is meant to be efficient and comprehensive, but that has some flaws primarily with regards to the systematics of the legal framework. The main weakness of the system is probably the discrepancy between, on the one hand, the explicit exploitation purpose of the Minerals Act and, on the other hand, the sustainability objective that directs the implementation of the Environmental Code. This does not mean that mining per se is incompatible with sustainable development, but rather that the system of laws that govern the licensing process have conflicting purposes. It also implies that, in the end, the license is granted; it is only a matter of time. Despite the claims of a horizontal process with parallel application, the Swedish licensing system for mining operations has strong hierarchical tendencies.
In Finland, the recent revisions of the Mining Act and the Environmental Protection Act appear to have enhanced the coherence between the different laws involved in the licensing process for mining operations. The inclusion of environmental aspects in the Mining Act means that the Act no longer merely aims to set operational conditions for the industry, but also attempts to weigh the interest to explore and exploit minerals against other interests, although-self-evidently-the main purpose of the Act is still to control the mining industry and its development. The changes to the Environmental Protection Act may also prove to be important, not least from an efficiency point of view, although they do not alter the environmental requirements for extracting industries. The amendment is a result of experiences and lessons learned from the industry, and may thus represent the kind of grounded institutional change necessary to counteract path dependence.
From an efficiency point of view, both the Swedish and the Finnish licensing process is relatively unpredictable with regards to not only time-consumption from application to final decision, which is partly a result of the numerous permits required and the adjoining possibilities of appeal, but also in relation to the conditions under the operation will be permitted, a consequence of the case-to-case assessment-model. It remains to be seen if the amendments made in the Finnish system will have some implications with regard to this In Russia, the system appears to be a rather modern regulatory framework with declarations for sustainable resource management and several environmental laws, including the EIA regulations, which are claimed to be applicable to mining operations. In practice however, significant weaknesses can be detected: the declarative character of Russian environmental law is not followed up by substantive rules and both the application and the implementation seems to suggest that proper environmental concerns cannot be guaranteed.
Concluding Remarks
This paper examines the licensing process for mining operations in three countries: Sweden, Finland and Russia. The study is based on the premise that the licensing process is an important factor for the control of the use of natural resources. The existence of and requirements on environmental considerations in this process ideally include reflections on sustainable resource management. While mining in general can be considered ecologically unsustainable since it entails exploitation of non-renewable natural resources, the activity can also improve economic and social sustainability e.g. by increasing employment and improve local community development. A license to conduct environmentally hazardous activities implies that the operator receives a permit to commence or modify an activity that per definition may cause harm to human health or the environment. It is therefore crucial that the environmental impacts of the activity are both assessed in advance and thereafter controlled to ensure compliance with basic environmental requirements [38] and that the environmental assessment implies striking a balance between exploitation and preservation interests with sustainable resource management as the primary objective. Over the past two decades, efforts to implement both the overall objective of sustainable use of natural resources and substantive rules for the assessment and control of environmental impact, e.g. precautionary requirements and EIA, have been made in all three countries.
The analysis of the scope of the environmental considerations in the licensing process for mining operations shows that there are substantial differences between the countries in relation to the interpretation of the legal requirements and the factual implementation. This may at least partly be attributed to the fact that the legal framework only constitutes a part of an overall institutional framework that is typically characterized by path dependence, making implementation strongly susceptible by existing policy and practice. The institutional environment is hence crucial both for the feasibility of implementing new governance systems and objectives, as well as in terms of assessing the time-frame for specific collaboration [64] . The institutions' relatively enduring character also implies that, even if the formal rules are changed, change in the structures of human behaviour is typically a gradual and long-term process (e.g. [72] ). Translated into environmental considerations in the course of the licensing of mining activities, this means it can prove rather difficult to implement e.g. principles of precaution and environmental responsibility in a licensing process with the primary aim of facilitating exploitation, good intentions aside.
Institutional change is thus a long-term process, and one that rarely involves radical transformation; traces from previous settings typically remain and contribute to the path dependence of the system as a whole. This is visible in all three countries examined in this paper, but perhaps mostly in the Russian context where the current institutional framework governing the use of the Russian natural resources still shares some of the features from the previous (Soviet) period, not least in terms of power distribution. Beare notes that "although primary [environmental] legislation is recent, the mindset of the regulators is rooted in legislation and regulation of the 1980s." [73] (p. 2). Hence, notwithstanding the fact that the institutional framework in Russia has undergone a significant transition and that most prioritized environmental issues are now addressed by the environmental regulation, the institutional path dependence constitutes a major obstacle to effective changes. While Russian environmental legislation indeed proclaims to aim at striking a balance between ecological and economic interests, and recognized both individuals and companies a "right" to a favourable environment, serious deficits with regards to implementation and enforcement of (sometimes unrealistic) substantive rules are exhibited. In addition, the authorities are not knowledgeable on how to apply environmental legislation, which is made more complicated by the large number of environmental permits that need to be obtained within a system where the decision-making powers are far from clear [73] [74] . It seems clear that the law develops in parallel to social and economic development, and that change in the formal institutional framework needs to be grounded in the system as a whole to be effective, i.e. for the changes to actually have an impact. The implementation of the relatively strict Russian environmental legislation from the 1990s failed mainly as a result of a strong institutional environment with embedded norms aiming to maximize resource exploitation. Attempts to restore the partially dismantled environmental legal system in Russia can now be observed, for example through clarifications in terms of the scope of the environmental law, introduced by e.g. Federal Law No. 219-FZ [75] .
Russia is however not the only country that exhibits signs of institutional path dependence. Also in Sweden, where a transition to a more sustainable resource management, characterised by a rational exploitation of natural resources, has largely been implemented, the licensing process is still basically ruled by the exploitation-oriented Minerals Act. There is thus still a risk that the careful balancing of different land use interests, based on precautionary and participatory principles and required by the environmental legislation, is overlooked as a result of the design of a licensing system under which the environmental assessment is neither coherent nor clear. In this context, the explicit reference to human health, safety and environmental impacts in the Finnish Mining Act, can be seen as representing a more nuanced stance in terms of the importance attached to the environmental interests, although it remains to be seen to what extent this actually has an impact on the manner in whichmining operations are planned and carried out.
